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(54) BfcWOfclM CMOS4MI#£ei3±t^©t8§#8; 


(57) [^ftl 

*K w >i»i&ftCTS»£«$&££ vvt . p MO S 

m& ] nl"7 x/HI$ 3 „ Pl<7x/I^i ( ®Jc& 

-rs ( b ) . y~ bw&(?MmiziM y*7*—H' - 

h ( d ) . pMOS^j£ffi$fflj?)-»M K ■ XI 

-^^ffi^x-y^^LT-ecoJi^S^S (e) . 
BF 2 + 10£&ALTp* mV-X- 
t ( f ) . 



I -pfflSi** 7-n9CBCfftt 

9~na9x*fUft 9--u^MR 
4-f-hmM.m lO-BFe* 


1 

imm 1 1 oaiftmi <wm y*7*->v ■ xi—t 
£^LLDDffij§ov-x- Yvjym&^rhm 

- Hi^f ymmzn-t&m im^rh^ *;nwo sfe 

)u • x^-y-com x v ^ t zmkt -r& c m o s 

[ff£Jl2] miB®i#«Mf-^^;nwosFET«o 

A-^/nwosFETcoy-x ■ Yvjyf&mm&m 

[ft£«3 ] ( 1 ) 3&2#^^flcifi&Jhfc itflS 

i #ss^»ftcs^±t-en'ffiy- himmzft lx 
m . sg 2 <?>?- Ywmmmh^m, t . 

(2) m§smi. M2K>-y-hmmz-?*?bLxim 
m2m 4 m& xvm i mnmymmmmzm i mmm 

6coMfl8^2#^fe itxm 1 mmm^mtmt&cm 

( 3 ) isiiR^MtzieiiLxYf-^^ 7*fi->xim 
m 1 . m 2 o^'- NmffioffiSffifc-e^-r^ u sg 2 o 

( 4 ) inl2Sg 1 ©ms^i*cffi^±^^ 1 or?x ? -eg 

m 1 ?>tM y*> * ~jv ■ 9 1 Lxm 1 m 

w^wfazwm&z Y-TLxmm, 1 oka y*7* 
~)v ■ xi-wftfflnmasm 2m^¥mimmc?m 
mmmizm 1 mmmmmmmmm-^xmb . 
( 5 > im&2mw¥mwmmh£m2co~?x7Tm 

-> fcWBXmffi 2<ry*TA Y*7*-)V - xi—w&m 

t3*ttx . y ^y^^ig lx tnmmzm&zwzi. 

X. madM*2W?x9. m£%2<7)7 t -YW&te±Tfm 
W&2<rrtA Y*7*— - x^-t^7X^ b LTH2 

sss^ttstesasfc: b'-r lt mm 2 <oy- hm 
mmmcm§m 1 m^mimmnmmmmftizm 
2mmmmmmmBm-&j:mb. £^ru z<m 

X. mt<^ maffi (4 ) e>JMbma?m ( 5 ) <DI 

o^m y*7*—)v ■ x^-y-emjj&xv^yrymiz 
m.^x4*ym<mm^\zi^xm'm2w-4 y 

b zmLb-rmmsmLncMo s¥mmm<m 
mum. 
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yxhh z. b -&mb -t zmm4 w&oc m o 
i-yr&Vii y Y^vi-yT'xfo&zbzmwLb-t&m 

[0001] 

10 ETfcpf--r*;PMOSFETfc£#-r£CMOS¥^ 

77 UMnmg&V&^tZb^K^ nft^MOS 
F E Tt>ilf p f-ir^MO S F E TCOMf-^^H^S 
^WM-rs c: fc^OT^ SCMO S^fl^gtJitX-e^ 

[0002] 

20 -fimcry-ibLx. v-x- Yisj ymm*m<Bm- 

hZbtp—mz>®t>ixX\^. L*>t. ZCDV-A - Y 

is4ymm*m<&tfit&b. YvAywmz 

mmmmmb&mm^^^^mmxm 
mm®btz£^xffiffct&. mmLDDffimizBm-z 
zb&fc<mmztix^&. ztrn^ m^^rrs 

30 \^^^m^mmmmx^v^ YK&ay 
99 Y<mm:m%\z j ft\^h£ o izthhnxhh. 
u>»u mmemmim?. nft^waosFET 

(filT. nMOSFETtl^) pf-^*;HWOSF 
ET (mT. pMOSFETfcV^) ^3R^LDDfi| 

F W yffim:Bm-Z><?)lz4 ®hcr>7 * Y 'J y 

i&£^-r s <r fc^r^ . zzx\ jmmj~**fo3to 

^»®M{c:<v^pMOS{zov^TJi. ^y^H^-fy 
ffiMb L. 2 0iD7 =r h U y ^ 7 1 \,z i 0 y->c ■ H 
vjym&Bfc^hWkm&ZtiXUZ. OTt. 

[ 0 0 0 3 ] 04 . 0 5tt±^<7)^0!IS:iiHttS^i6 
^lSJlSc0BfSiST&-5. i-f. 04 (a) (3^- J; 3 
PIS ig«U0 l±^7^~^b'Bgfl:lil0 2S: 
nI«)x;Hil 0 3t>itXpS'>x;l^^i 


(3 

3 

MS i WbL 1 0 1 ±izy- bffim 1 0 5 Zm&Llz 

^'JSi3&^^:SnMOSFET^y*-hmglO 
6tJ«J:tfpMOSFETC0y~hmffil 0 7^fig-r 

[0 0 04] -e<9&. 04 (c) fc^-Tiofc. nMO 
S F E T7gj£^i> £V P M O S F E TJB«R«t A s 
* (bS-f^) 10 8^®jiS(«a|i.tfh--Xi: 2 
-5Xl0 13 cm-J) t>f^>SALT. nMOSFE 
TJBSiWaj ilf pMO S FETM^UCnl 
fflatSSUglOSk 1 lOiMfcTS. *tf>&. 05 10 

( d ) IZ^-fX o fc„ pIS ifflSl 0 UKCVDS 

o s i o 2 m&B&LizBt. mn&^vi-yyzft 

dz\klz£*)^ nMOSFEW-Mffil 06tJ«fc 
Vr>MOSFETcr>¥-hW&10 7 <r>mmi£^ SiO 
lipt&h^TA Y*7*—)V ■ IK 1 1 2£ 

[0 0 0 5] Z<7>m^ 05 (e) t^TidtC. nMO 
SFETi^7t M/y^hi>^SIl^?Il 
13tIo^ pMOSFETMfaCB* (#n 
W^y) 1 14£ajgyt£^y&AU pHH 20 
y-x - KWysm 1 5£JE&£-f6. -TOgL nl 

wm&m i ojipSajftsv-x - fwmiwi 
<wx?mi i3£B£*u:&. 05 (f > izM-rxo 

fc. pMOSFETM«±^7*M-^*Xh*^=5:Sm 
2C0-?X?Jfl 1 7tHoJt&. nMOSFETg^t 
As* 1 1 S^miiB^^WtAU nS^jig®« 
1 1 9 Z&f&tZ . ^20?X?i 1 1 7 

5feLTCMOSFE T<7)S^XgA^T-r-g» . 
[0006] nMO SFETCO^i&LD Digits 30 

^6CMOS^#§£g<9gjt#ifc^ nMOSFET 
*> itf p M O S F E TWMJjZ L D Digit i: 6 C M O 

TV^„ nMOSFETJtM^jglkfeitfpMOSFE 

T^«HLh£?>-h%&££ftU pMOSFETJg 
JSSBaLhfcl^'X MS^jKLytim'CnMOSFET 
Jft8R«ICn- aaW^JBSW-S. nMOSFETfflfO 

PMO S FET^^«±(cl^^ MSfcJftfc UrUBB 
TnS*«ft£i$iflKfc Y-TLX n + 40 
6. pMOSFET^^<7)^*-hm®<7)ffl!niifcnM 
OSFETfflJj; 0 llBO^ t V v»Jvf b' i> * • x^— *r 
JHfttU nMOSFETJBj«B«±fcU5;*HRfcJB 
JSL^WCpM^^^^KK-TLTp* ay 

• r« w ymmmm-h (#ib¥3 -4 1 7 6 3 

^&f|) . nMOSFET^&^LtfcitfpMOSF 

m^mmim£iz)z-7Lxmi}<mmzn- mmt 
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^ MS^B^t^^sTp^faa^sasfci'f 

ALTpMOSFETJfMM$fcp + SSWfcJBfcr 
•5. pM^6^S-^>*Inl*^>f*>aALT 

n- wmmtp- mMmzmk^th. p mosfet 
mmmzY-rhxn* mmm^mm-h (#H¥5- 

14 50 3 0^&?g) . 
[0007] 

05 (f) fc^-fidfc. nMOSFETIJLDDii 
^fcpMOSFET|jyy/;^'H yfiijlfc^jfc 

fM&MX'tt. nMOSFET«nS{£i§g®lg 
I09^>m^m^. £fcpMOSFETS*£JipM&jg 
mv-X ■ FWyjWl 1 5«0g^ai$TMf-r^ 
ftttft^SESJl*. Vt^X. nMOSFETMfit 
tt. nM®m£M«U O^-Jgg&^^-frS^tf 
nSaiUS^l 1 9<0^fatf)J[w&>'D£# 
MLX. 05 (f ) fc^As* 0)4*y&Amz~?x 

7t*£h+r4 y*7*—)v ■ x^-y-i 1 1 £m<ffi$fr 

ZZtimttlZ. LfrLfrfft>. pMOSFETfflT* 

VBfmi. 05 (e) iz^tB* <r)4*ymAlzX')%. 
mZit&TM&m^'Z^&tiib^ W*-)V ■ X^. 

~v*m<BfcLfzi§^. pmmmmv-x- yvj> 

ffim:U<ffitftf-Z>'£mi i foZ>. ZVfztb^ pMOSF 

ETffimnpmMmj&v-x ■ h*wy^<o^ai$ 

ttnMOSFET»niIj|ty-X ■ KWiH 

®m£U2±m<%-oxi£o. -e^s*. p mo 

SFETiffliO^^^;|^|fe&5^t5:0. pMOS 

^mivmm-^mmte. v-x • vi^om 
mimm-hizisbcny ^ h u y /77 ie$r 2@fc:® 

ft-X). nf-ir^feiT/pf-^^KOMOSFETcO 

5Sf-^ JW^T^ Sid \z-th LtX-hh. 

[0008] 

^-^^LLDD^jt^y-X • KW>«Kf 
■TSmi^^^^MOSFETfc. fi8ffit:^2cO 

-9->f y * ->v ■ x^-~ *rz n l i/yyjv h ymm. 
osFETt. ?r w-r 5 c m o s tmwmwx'h -> x . 

WdM \oy*TA Y*>*—/1' ■ xi-W^tfm lOYtA 
• x<^-y-e>m£*)*Z^z\bZimt~t& 

[ooo9]i^. iMnmmzmm-ztzib. 


5 

k m 2 <r>?- hnmzmm- hunt . ( 2 ) miem 

iVm 1 1 #«S^*fi!|*iS:iSji 

W,z F-rLTBufBIB 1 . &2tf»-*- hm&tf>p»>3g 

mimmizm 1 wxtx-mw mm 1 . m 

f^l^-b«fcitfm^l<9lM ■ 

mim2mwm^im®cr>$mm®fti=.m 1 itai 
{mm±zm2e>vx?Tm^tzffi&Tm$B&2<7)W 

m2<?>y-hnmt5iVmmm2<m-4 y*7*-jv - x 
^-vzix? t ltss 2 mwfmbzmwgiz h- 
TLxmmti2<7)ir- bmmm-mnwsm 1 mmm* 
mim®<o$m&®ftizm 2 m^mm^mmmm- 

hTMh. Z.<nmx. ^L<{±. mUSS (4) 

- 1 £*^-rs c mo s^mi^m^mmnm. &m 

[00 1 0] 

imicom&cmmi hi < a > ~ < f > a. 
f.ii (a) iz^rxdiz. mw>mtz£')pms 

i mS. 1 ±.tz? 4 ~>V HHUR 2 £JEM LTf?H4tf$£ 
fro. mz. pMV^rim® (W&ZL) knl-)i^ 

[00 1 1] ^O^. 01 (b) 
«®5;B,fctf;M-/l^iHl^2£vX;5'i:LT. nl 

z^pmvxum&zts^x hmmiznmimjmm 1 
mti&tih. wik. mm:MLx&\4*yn<n?Zi 
mz. hi u) iz&txo^ P ssi 

[00 12]&fc:. HI (d) ^-Tidfc. pMOS 
FET^^^h^l^^Mg9tC-C§V\ nMOSF 
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ET^^^h^^^'XMiTfeSL^ HI (e) 
IZtftXoiz^ fMxvfy/tiOt'f F 

10 [0013] %<m.. HI ( f ) tZTfc? X o fc. pMPF 

msJ*>mz-tfBF2*iozj*y&xLx. p + m 

V-X • F W ym® 1 1 Sr^-TS. ZLW-X ■ H 

[0014] imcnmmimizxti^. P mo 

SFETT'll P * mV-X- HHyigll« 

x\^(ox. pm*ms£m<j *ymxL%<xi>n 

^T. p + IV-^ • KHyfgl l^S^H?^ 
X*&. —U. nMOSFETfig-Ctt. W Y*7*-)V 

■ xi— *r<vmt:+ftizm< m. Lxmrn^D Dm 
\izfm?hztii i x%&. 

[0015] 

[Slt60«] <^fc. *^HgoHS6fi»ltov^THffi^#«§L 
30 XWmS>. H2. H3ti. *|gB8co-SUtW^W 
&Jt*VDI@Ji<7)BrffiHT'£>& <> i-f^ H2 (a) 

•tioiz. (100) BSSr±1Si:i-SpMSi»R21 
Fiffi 2 2 fCSi^-St^ff ofc 
nM^x;l^Jg2 3tpS»>x;l^J(S2 4^^r 
i^. nM-7x;l^«2 3{i0!li.{fP + x^/^ 
— : 700keV % h'-XM: 1 . 5xi0 13 cm"2(0 
3bfl^M:*yaEALfc&. $^>tc0!li.(fAs + x* 
)V*?—: 1 00keV s H— XR : 5X1 0 12 cnr 2 O 

40 2414, 0Ui.tfB + X*/l^f- : 3 0 0 ke V. K 
-XM : 2 X 1 0 13 c m-2(^fr^>ryaALfc^ 
0*U£B + X^;|/^~: 3 0keV, H-Xft: 6 
X 1 0 12 cm-2c7^ffT'>f^->aALT^lS-rS. ft 
fc. 6 n m^gc7)y- bmftM2 5 «t OJg 

2 0 0 n mgJgC0|ggt«IS1-S . 7 * h U V 

^^^XgiJitXx yf-y^xetiO. nMOSF 
E T<7)V— YW&2 6 1> il^P M O S F E Tco¥— hM 

m2 7£m&i-z. 
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nS">xiH«2 3i p1">i;H«24«I]Ei 
MiKAs* 2 8£. X^/Mf-: lOkeV. h* 
-XS: 3X1 0 13 cm-2c0^fr-C'-f^->^ALT. n 
MO S F ETJgj£®jgc2 9fc ilXpMO S FET&JSM 

mo<7>miiznwwm.m&3 1.32 ^j^-s. 
<e<o&. ^§#fflm*-ci 0 0 ox: 1 o^Kc^jug 

£fTd. ifcfc. 02 (c) ic^-riofc. pMSiS^ 

2 li^ffifcCVD&fcJ; 0*5 10 0 nmgl^S i 

«S2 6. 2 7WWffifcS i O2 *^^S(i8 0nnig 

F«>*- )V ■ X^— 9-3 3£jgj£-r£. JfcH 
T\ 02 (d) fcjptf-J:3fc:, pMOSFETJ&£Mt£ 

3 0±(C7 * 5*X h frt>%Z>m 1 OVX^Jf 3 4 £ 
J&dcU *OSP»;tfcfAs + 3 5£. X*/Mf-: 5 0 
keV. 3X1 0i5cm-2<0^frT>f^-yft 

alt. nmmmfMffl£3 6 . 

[0017]»;fc. Sgl£)VX?Jl34£l&feU S3 
(e)fc^-idC nMOSFETMli2 9±t 
7tM/y'X h*»£>&SSI2 3 7 Liz 
m{fBF 2 + 3 8Sr. X*/I^- : 5keV. K- 
Xfi: 1X1 015 cm -2 v &Afl£: 4 5' ffyg&T'® 
*yi**W<th. ^<^>-f^>^Atj:'). pMO 
SFET»91M Y*7*- )V • X**— «ftf^ffifctt2 0 

S. 4fc, aAx^l/^-*J5keVi:fix^;^--C 
&&fcK>. BF 2 WK^t^ X^-t^IU 

1 covx ?Jf 3 4 c^fc&a fc#> x SKflffifcfflggBi 

[0018] %<rm. 03 ( f ) ofc. 1 %<?> 

v mmx- 3 o mmv x fx y 3 . 

h#4 nm/#?&&jP« 1M F**- * ■ X^— ?m 

m<ny*-i;m<?>m^\iz<n2Qfflfm.<r>^vi-y<y\s 

-hi: pMOSFETjfflOtM F^*— )V • 
X^-y-mm<7)2 0 9 £©K8H£ 

J^x-yf-y^-fSifcjFcs*. *<0&. 03 (g) 
fcWJdfc. 01;LfcfBF 2 + 4O5\ x*/l^- : 2 0 
keV % F-XS: 3X10 16 cnr>«>&frc4:*>& 
ALT. p + Sy-X- KWyiK4UMn„ 
COV-x- FW y®i££mf6fcft<M:*y&A 
pMOSFET^M«3 04't#SL^nM 
ffi^«^3 2 £ pfifc»RS«4 i: £ . -e<9 

m2<7r?x?m3 7zm£i. ^mmm^xi o 

o ox: i os^goisix^iiui^ffo^. SSfcj: 
D^UlM FJH. JfOtf)|feli]gL & 

p + gy-x- KW>iBK*jaftLTvvt36«ioj©f 
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ET^LDDfiUtfc:. pMOSFET£xy;77PFW 
-5. 

[0019] 

{£. nMOSFETjLDDHC i^pMOSFE 

gOSS^XMttJ^T. pMOSFETffl!tf)lM F^* 
— ;W • X-N.— tffcnMOSFETJBkOlM F»?*— /I' • 
10 x^-- 91gJ: *) t>B<MtfLLtzmzpmv-x - F W 

ymmzmm-ztuhefj *y&A*f?o i>(ox$>&c?> 

X\ pMOSFET£>y-X- FH«JW 
<BfRLXi>nM.EM8m£ (LDD®$) CD^HS* 
iot, *3KII(cJ:*iBr. p 
MOSFEToy-X • FW^M«c<0ig£SE$£nM 

osFET<^y-x- vuj ymmtm?gi>L<tm< 
m&x'Z. pMosFETcm^wimkzwfflLx 

Ml*MMtt£$m-?hZkifiT*&„ t.iz. nMOS 
[0H^)fSm=SriiBg] 

[0 1 ] *wmmwmm:wmttt#><7wmjL 
[02] ^ffificr^mMMzmmt&tzfrnmmjim 

[03] *HWiO-SISfe0|$-iiB^-S^ft<7). 02£D 

[04 ] mkMzwtmtz izit>cr>mm3m<mmm 
30 <o-aj„ 

[05] mmzwLwttttbf). m4v>Tmzm< 

1 pMSiS« 

2 7>f-;PKgftlg 

3 nl-)i;H^ 

4 y-NKifcli 

5 y-Mi 

6 As* 

40 7 nMfiltg^ 

8 *HYV*-IV- XAL-HJ- 

9 1^^'X MS 

10 BF 2 + 

11 p* iy-x-FHyf« 

21 P^Si^K 

2 2 7^-^h*|g^ 

2 3 nS?x7l/M$ 

2 4 pI^i/HSS 

2 5 y-HMJS 


28. 35 As* 

2 9 nMOSFETMS« 

3 0 pMOSFET^j£Mt£ 

3 1.32 nw&Mgmm 

3 3 t^b'^t-Zl'-^-t 
34 Hl^VX^I 
3 6 nSSmS«« 
3 7 I20VX^I 
38. 40 BF2* 

3 9 ^-i/M 

4 1 p + SV-X • F W >^t£ 

101 P*gSi£tg 

102 7 
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(6) ^¥10 

1 0 

103 nM^x/l^J* 

104 P l>>i;Hai 

105 y-h^ffcjg 
10 6. 107 $-'-MI& 

108. 118 As* 

109. no nmwmmm 

111.112 1M )V 

113 ^ltfr?*7Jl 

114 B* 

115 vwmm&v-* ■ f w >mm 

117 m2(r>^x?m 
119 nii 


2237' 


[Hl] [02] 



(7) 


W^^l 0-2 2 3 77 2 


[03] 


[@4] 


37 


38 38 


(e) i >\ t E4I\\ n 


104 K>3 
102 , 102 / 102 


39 


(a) 


^--101 


106 107 

105 105 


<b) 


(f) 


- % N \. \ N 


(C) 


40 40 


(9) 



(d) 


(e) 


37- WZWJ&m 

38 *»BFa + 

39 -5T>-^« 
40- BFa + 

41 - P*S V-^*l?UY>«Ht 


[05] 
"{ 111 "2 

"? "4 114 


41 S/du 


(f) 



112 -^YK^^^^-^ 

113— »ia>7^^ 

114 - »B + 

117- *2©v^ji 

118- AS* 

119- nS»»tt*M 


108 108 108 W>8 


101 - pasi** 

102- ^-^*<k* 
i03~-na9xjufftt 
io4-pa9xjpM 

105 - tr-hWtitm 
106- ^r-KM 

107 -y-h«* 

108™ As + 

109 "nffi<«*1B* 
iio-nSte*«** 


